Kmenové bunky strevniho epitelu

STREVNI EPITEL (u hlodavct se kompletn& obméni ~ po 4 dnech)
poharkové bunky — hlen
Panethovy bunky — bakteriocidni faktory (lysozym, defensiny + TNFa)
epitelialni bunky (apikalni mikrovili) — resorpce

Neuro / enteroendokrinni bunky — peptid. hormony
M-bunky — pfenos antigenu k lymfocytim Peyerovych plat

kmenové bunky strevniho epitelu

mesenchymalni bunky ,,lamina propria“
fibroblasty, fibrocyty, endotelie, buriky hladké
svaloviny, a strevni subepitelialni myofibroblasty
- ISEMF (intestinal subepithelial myofibroblast)

které produkuji rastové faktory regulujici
proliferaci a diferenciaci epitelialnich bunék

(HGF, KGF, TGFB,)
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Predpoklada se, ze vSechny buriky
kazdé strevni krypty jsou potomky
jediné kmenové burky Jednotlivé krypty

se pak mnozi délenim
(dané velikosti krypty)

y

—
i
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(klonalni studie s chimérami)

Crypt
cycle

NejklicovéjsSich faktory regulujici deferenciaci stfevniho epitelu
jsou Wnt, BMP a Notch. V pripadé tlustého streva také gradient

NaBt (butyrat sodny), produkovaného bakteriemi v jeho lumen.
APC — adenomatous polyposis coli

Pozn. MSCs/BMSSCs se mohou integrovat do stfevniho epitelu, ale neplni
zde funkci epitelialnich bunék. Integruji se i do lamina propria, tvofi ISEMFs
- Diffusible Wnt source a produkci rustovych faktort podporuji proliferaci stfevniho epitelu (viz. MSCs)
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ho epitelu
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Lgr5 jako soucCast Wnt signalizace a znak potencialnich ,stem cell” st

Leucine-rich repeat-containing G-protein coupled receptor 5 (Barker 2007, Sato 2009)
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Tvorba krypt z potencialnich kmenovych

bunék strevniho epitelu in vitro
(Lgr5 pozitivnich / Wnt sensitivnich)

zelené - Lgr5 pozitivni bunky

Lumen

Villus
domain

Crypt domain




Souhrn - strevni epitel (intestinum)

Quiescentni, slow-cycling - long term stem cells
aktualni stem cells, pozice 4
Wht insensitivni, klonogenni

y ?

Intenzivné proliferujici
potencidlni stem cells, CBC - crypt base cells
Wnt responsivni, klonogenni

J L !

Transientné, diferenciacnim délenim délici se burky
progenitory streniho epitelu, Wnt responsivni
zvysyjici se exprese APC -> inhibice Wnt signalizace

Panethovy bunky
regulace obrannych funkci

v

Termindlné diferencované strevni epitelie
postupné apoptozujici

http://www.hubrecht.eu/research/clevers/research.html



Homeostaze v intestinalni krypté jako vysledek
kompetice mezi symetrickym délenim Lgr5 pozitivnhich bunék

Intestinal Stem Cells at the Crypt Base

o

— Paneth cells =
= Lgr5* Stem Cells -

o

Restricted niche space for stem cells

Symmetric stem cell divisions

Growth of surviving clones
and extinction of |

neighboring clones
é Crypts inevitably
drift towards

© :

clonality

! Snippert 2010 |




Epitelialni kozni kmenové bunky — ESSCs
(Epithelial skin / epidermal stem cells)

Kiize — dermis (mesoderm -> mesenchym) + epidermis (ektoderm)

ESSCs (Integrin a6*/CD71-/K15*/K19*/CD34*)! jsou
lokalizovany ve vyduti po strané viasové pochvy.
Odtud v pripadé potreby migruji jak do bazalni
vrstvy kryci epidermis, tak k zakladu viasu

k dermalni papile?. V zakladné vlasu, u dermaini
papily, ESSCs vytvafri ,,sekundarni“ populaci
kmenovych bunék, odpovédnych za rust viasu.

V basalni vrstvé epidermis davaji vznik aktivné

se délicim keratinocytiim, exprimujicim keratiny
K5 a K14. Po jejich prechodu do ,,stratum
spinosum* se tyto keratinocyty prestanou délit

a nastupuji proces terminalni diferenciace

kdy keratiny K5/K14 jsou nahrazeny keratiny

K1 a K10. Poté dochazi k syntéze bariérovych
proteinu jako je involucrin, loricrin,..., zplost'ovani
bunék a jejich odumirani.

' CD71 — receptor pro transferin
2 dermalni papila je shluk mesenchymalnich bunék reguljici rast chlupu



(A) (B) (C) (D) Epidermis
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Keratinocytes
Desmosomes Langerhans' cell
— Cells are dead; represented only by flat
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jako ESSCs a jsou multipotentni!
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Specializace a signalizace v epidemis
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Interfolikularni populace ESSC

- Jaky maji potencial, jsou opravdu ,SC*
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Zastoupeni potomku jednotlivych
populaci ,,SC“ v homeostazi
epidermis

EPU
— epithelialni proliferacni jednotka

http://www.hairlosshelp.com/forums/messageview.cfm?catid=7 &threadid=103744&STARTPAGE=2&FTVAR FOR

Homeostasis EPU

Epidermis
P "\ EPU EPU £oy)
S
Epidérmiﬁ
Bulge:
Epithelial
stem cells
Re-epithelialization c Days after
Epidermis wounding
_\\ EPU Wound
l g
Bulge: ;
Hair follicle J} 50
stem cells {
50
)/ 1 Bulge-derived

= Mon-bulge-derived

UMVIEWTMP=Linear
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Cyklus vyvoje vlasu
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Anagen phase
Anagen is the active growth phase of hair follicles during which the root of the hair is dividing rapidly,
adding to the hair shaft. During this phase the hair grows about 1 cm every 28 days. Scalp hair stays in this
active phase of growth for 2—7 years and is genetically determined. At the end of the anagen phase an
unknown signal causes the follicle to go into the catagen phase.

Catagen phase
The catagen phase is a short transition stage that occurs at the end of the anagen phase. It signals the end
of the active growth of a hair. This phase lasts for about 2—3 weeks while the hair converts to a club hair. A
club hair is formed during the catagen phase when the part of the hair follicle in contact with the lower
portion of the hair becomes attached to the hair shaft. This process cuts the hair off from its blood supply
and from the cells that produce new hair. When a club hair is completely formed, about a 2 week process,
the hair follicle enters the telogen phase.

Telogen phase
The telogen phase is the resting phase of the hair follicle. When the body is subjected to extreme stress, as
much as 70 percent of hair can prematurely enter a phase of rest, called the telogen phase. This hair
begins to fall, causing a noticeable loss of hair. This condition is called telogen effluvium. The club hair is
the final product of a hair follicle in the telogen stage, and is a dead, fully keratinized hair. Fifty to one-
hundred club hair are shed daily from a normal scalp.

Hair growth cycle times

Scalp: The time these phases last varies from person to person. Different hair colour and follicle shape
affects the timings of these phases.
anagen phase, 2—6 years (occasionally much longer)

catagen phase, 2—-3 weeks

telogen phase, around 3 months
Eyebrows efc.:

anagen phase, 4—7 months

catagen phase, 3—4 weeks

telogen phase, about 9 months
http://en.wikipedia.org/wiki/Hair follicle



http://en.wikipedia.org/wiki/Hair_follicle

Model epidermalnich kmenovych bunék

- V blizkosti dermalni papily (DP)
- V zdurenine (bulbu —B) vlasové pochvy
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LgrS pozitivni buriky jako proliferujici kmenové bunky epidermis

Jaks V., et al., Nature Genetics
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(a) To trace the progeny of Lgr5+ cells, Lgr5-EGFP-Ires-CreERT2/ROSA26-LacZ mice were injected with tamoxifen (TM) at P21, when hair
follicles are in telogen. (b) LacZ staining of the initial labeled cells at P27. (c—h) Analysis of LacZ-staining progeny at P37 (c—e) and P56 (f—
h) revealed contributions to all parts of the hair follicles below the sebaceous gland, as assessed in longitudinal (d,g) and transverse (e,h)
sections of hair follicles. ¢,f show whole-mount pictures of LacZ-stained skin. (i—k) Progeny of Lgr5+ cells were present in the ORS of hair
follicles at 13 weeks of age (i) and in the bulge area of the second club hair at 16 weeks (j, longitudinal section; k, transverse section). (I-0)
Competence of Lgr5+ cells for self-renewal is indicated by the presence of LacZ-stained progeny in anagen and telogen hair follicles of 6-
month-old mice. Shown are whole-mount images (I,m) and longitudinal (n) and transverse (0) sections. (p-r) Progeny of anagen Lgr5+cells
localized outside of the bulge area in mice injected with tamoxifen at P14. Initial labeling of hair follicles at P16 (p) contributes to the bulge of
the hair follicle in the following telogen at P21 (q) and the first anagen at P34 (r). Morph, morphogenesis; An, anagen; Cat, catagen; Tel,
telogen. Cb, club hair; *, nonspecific LacZ staining of the sebaceous gland.




PLICNI EPITEL

(u hlodavcl se kompletné obméni ~ po 100 dnech)

Proximalni ¢ast plic
(trachea a velké pradusnice/bronchy)

- epitelialni buriky s ciliemi (Foxj1+)

- Clara a bunky podobné Clara bunkam
(Scgb1a1 — sekretoglobin/uteroglobin+)

- bazalni bunky (p63+)

- neuroendokrinni buniky

Distalni ¢cast plic (pradusky, pradusinky a alveoli)

- epitelialni buriky s ciliemi (Foxj1+)

- Clara bunky (Scgb1a1+)

- varianta Clara bunék - Clara v

- neuroendokrinni bunky, tvofici neuroendokrinni
téliska (NEBs, exprimuji
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od calcitoninu odvozeny peptid — Cgrp+)

- bunky typu | a ll v alveolech — pneumocyty (AT1, AT2). Typ Il produkuje
proteinové surfaktanty, typ | tésneé priléha ke kapilaram

- bronchoalveolarni kmenové bunky (BASCs)




Opravné mechanismy v proximalni ¢asti plic

basalni
bunky (1)
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epitelie* (3)

bunky s
ciliemi (3)

* epitelialni burfiky submukéznich Zlaz, mohou regenerovat epitel pridusnic
** nahrazuji bunky s ciliemi po pozkozeni oxidanty
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Opravné mechanismy v distalni casti plic

neuro-
endokrinni
bunky (6)

-

bunky s
ciliemi (3)

naphtalen

*umi to vSechny Clara bunky ?!

naphtalen
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Scal*, CD34*, CD45, Sftpc/Scgb1a1*
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Poskozeni plic — identifikace kmenovych bunék - i o
Injury / = e i

. P ééwo\
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zni¢i AT1 pneumocyty — populace obnovena diferenciaci AT2 e ‘J_Q‘AY_Q:F?[FDIR_OF@,
lung development

naftalen sy |
. cs _ . & ,‘%O, ()

- specificky ni€i Clara bunky N

T1

Provisional
matrix

Transitional
cells

T1

- existuje populace naftalen-rezistentnich Clara-like bunék (CCSPr??)

* v neuroepitelialnich téliscich (NEB) — obnovi populaci Clara i endokrinnich bunék — kmenové v
Clara bunky — progenitorova PNECs (pulmonary neuroendocrine cells)

* na rozmezi bronchiol a alveolli (BADJ) — nejen CCSPr°z, ale i SP-Cr°z; schopny obnovit
populaci Clara bunék, AT2 i AT1 pneumocytu v alveolach a terminalnich bronchiolach
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10

BASCs (bronchioalveolar stem cells)

» CCSPPoz/SP-CP°z a taky Sca-1P°z/CD34r°z

* FACS — na Matrigel — in vitro
diferenciace v Clara buriky i AT1 a AT2
pneumocyty



